Redshifted absorption proÐles that resemble the high-velocity circumstellar gas features in the spectrum of b Pictoris have been detected in IUE data for the 10 Myr old Herbig Be star, HD 100546, on 1995 March 7. In addition to Mg II, Si II, and other refractory species similar to those seen in b Pic, the HD 100546 spectra are rich in accreting gas proÐles from neutral atomic gas, including C I and O I, as well as mildly refractory species such as Zn II and S II. The presence of accreting gas proÐles, including neutral atomic gas, is consistent with detection of comae of star-grazing bodies potentially resembling either comets or asteroids. Overall, the IUE data for HD 100546 are consistent with the planetesimals in this system being more volatile-rich and magnesium-rich than similar bodies in the b Pic system.
INTRODUCTION
Recent spectral studies of intermediate-mass preÈmain-sequence (PMS) stars, the Herbig Ae/Be (HAeBe) stars, have revealed the presence of systematically redshifted absorption features in approximately 33% of the stars sampled et al. These features are prefer- (Grady 1996) . entially observed in those stars with comparatively high v sin i, double-peaked Ha emission and histories of largeamplitude photometric and polarimetric variability (Grinin & Rostopchina consistent with an equator-on 1996), viewing geometry, much as for b Pictoris. The absorption proÐles closely resemble those seen in spectra of a number of classical T Tauri stars and related objects, especially those exhibiting large-amplitude, irregular light variations, and in spectra of the nearby b Pic system.
Two rather disparate models have been proposed to account for the accreting gas proÐles in the solar mass PMS stars and in the b Pic system. In the case of the classical T Tauri stars, the redshifted features have been interpreted in terms of magnetically channelled accretion from the circumstellar gas and dust disk et al. Such models (Edwards 1994) . may not successfully account for the spectral features of the less heavily embedded HAeBe stars with IR spectral energy distributions, suggesting the presence of an inner, cleared zone in the dust disk, since, under these circumstances, neither detectable boundary-layer emission, nor production of collisionally ionized species such as C IV in a hot spot, would be expected. In this class of model, the lowest ionization stages should be preferentially restricted to comparatively low velocity, with progressively increasing ionization with increasing, redshifted velocity. In particular, large apparent column densities of atomic gas species with extremely short photoionization lifetimes would be unexpected. In the case of b Pic, where the IR excess precludes a classical accretion disk, the redshifted absorption features have been interpreted in terms of the gaseous comae of star-grazing planetesimals et al. and references (Beust 1996 therein), and collisionally ionized species are expected to be produced in a bow shock formed as each star grazer plows through the ambient circumstellar material. Thus, the velocity distribution of low ionization and, especially, atomic gas can be used to distinguish between these possibilities, particularly where sufficient spectral data are available to identify both a basal "" quiescent-state ÏÏ spectrum and episodes of enhanced accretion.
Previous studies of HAeBe stars have demonstrated that accreting gas features can be detected both in transitions occurring in the optical spectrum and in the vacuum ultraviolet. Optical surveys for circumstellar gas are limited typically to a few resonance transitions of comparatively low abundance elements, usually Ca II and Na I. In contrast, the mid-and far-UV spectrum is particularly rich in transitions from the common ionization stages of the more abundant elements and includes multiplets of C I, O I, Mg I, and numerous transitions of singly and more highly ionized elements. However, to exploit these transitions, spectra with a resolution of at least 25 km s~1 are required, and the illuminating star must provide adequate continuum light to detect absorption features over the entire 1200È3200 A range. This implies a need for a comparatively early-type illuminating star (late B or earlier in spectral type) that is subject to minimal foreground selective extinction.
HD 100546
One such object is HD 100546, a bright (V \ 6.9), southerly early- (1992) , prominent dip, with the near IR SED weak compared with the excess longward of 25 km. However, the excess is still substantially larger at 12 km and at shorter wavelengths than in the case of b Pic. The absence of detectable optical light variations suggest, together with the rapid increase in the IR excess longward of 25 km, that the portions of any circumstellar disk or envelope closest to the star are comparatively devoid of dust, and thus that this object is a promising candidate for a late-state Herbig Ae/Be star, while being less centrally cleared than the b Pic system. HD 100546 not only has a sufficiently early spectral type, with an intrinsic UV SED that is comparatively Ñat across the wavelength range of interest, but also is lightly reddened by the foreground interstellar medium. Thus, this star is an optimal choice for high-dispersion UV spectroscopy. Both the optical photometry et al. and the detection of (Hu 1989) circumstellar Lya emission & Verdugo (Talavera 1994) imply E(B[V ) \ 0.1. HD 100546 has been observed in high dispersion 9 times on seven dates between 1989 and 1995 with the International Ultraviolet Explorer (IUE). Only the two most recent observation sets, both obtained in 1995, include mid-UV and far-UV (FUV) data obtained on the same date. The available data resulted in the detection of redshifted, circumstellar gas in all spectra and the presence of large changes in the apparent column density over the 50È300 km s~1 range et al. However, with (Grady 1996) . typical intervals between observations of months to years, the data are too sparse in time to assess the duration of either enhanced apparent column density episodes or more quiescent states. The data coverage for this star is similar to the situation for b Pic shortly after the discovery of redshifted absorption features in that star & Bruhweil-(Kondo er and is comparable to the amount of data available 1985) for Ðeld A-shell stars with detections of accreting gas et al. (Grady 1996) . Ðnal archive products for FUV (SWP camera) highdispersion spectra obtained at the NASA/GSFC ground station, we have chosen to reduce our data using the older IUESIPS processing scheme, to ensure homogeneous reduction and calibration of the spectra, since the Ðnal archive products are not yet available for the mid-UV data. Instead, our data reduction process and associated calibrations are as described in Grady, & The Pe rez, (1993) , with the result that the data described in this paper are fully compatible with the data shown in et al. With Grady (1996) . this reduction scheme, the IUE data have a nominal resolution of 25 km s~1 and a typical signal-to-noise ratio (S/N) in individual spectra of 10/12 near 1800 and 2800 A , the regions of maximum camera sensitivity. The In contrast to more typical HAeBe stars such as HD 50138, which has 40% of the continuum light blocked in Fe II (1) at the resolution of IUE low-dispersion data, HD 100546 shows at most a 15% depression in the continuum light levels
The weakness of the Fe II features is not ( Fig. 1) . simply an ionization e †ect, since the transitions of Fe III (34) near 1900 are not detectable in individual IUE spectra A and have equivalent widths that are a factor of 9È20 weaker than the same features seen in other HAeBe stars in the B8ÈA2 range from the et al. survey. The Grady (1996) depressed equivalent widths are not limited to the iron ions : both the Al III resonance doublet and the Al II transitions are weaker than typical for HAeBe stars. The Al III doublet, which should have some photospheric component at this spectral type, has a factor of 3È5 weaker than is seen in W j other HAeBe stars, and the Al II transition at 1859.9 is A undetectable in individual HD 100546 spectra, indicating a factor of 14È20 below the levels seen in other HAeBe W j star spectra. Wavelength segments near the C IV, Al III, and Mg II resonance doublets are shown in et al. Grady (1996) . This comparatively "" clean ÏÏ UV spectrum facilitates detection of other circumstellar absorption features that are normally blended with iron ion transitions. Ðles in the spectra of that star as the superposition of enhanced column density features on a quiescent-state spectrum. This is analogous to the practice of modeling PMS star spectra as the superposition of a photospheric spectrum, typically assumed to be similar to a weak T Tauri spectrum, and residual emission and absorption due to circumstellar gas et al.
In the case of b Pic, the (Edwards 1994). quiescent-state data include the photospheric absorption features, circumstellar gas in the line of sight to the star that is at or near the system velocity, as well as any steady state level of accreting gas. The quiescent-state spectra are identiÐed on the basis of minimum circumstellar absorption in one or more chosen transitions. In the event that the spectral data available for a given star are biased toward higher accretion states, use of the minimum apparent column density spectra as a basal state underestimates the amount of accreting gas. This bias is minimized for species that are not prominent in the minimum absorption spectrum, such as neutral atomic gas or collisionally ionized species like C IV.
Like the other HAeBe stars surveyed by et al. Grady the UV line proÐles in the spectrum of HD 100546 (1996) , are characterized by strong and, in some cases, fully saturated absorption centered at 10^5 km s~1 that is present in all spectra of the star, together with variable amounts of circumstellar absorption shortward and longward of this feature. The IUE data for HD 100546 include observations made with comparatively small apparent column densities of redshifted gas, as well as the 1995 March 7 spectra with enhanced, redshifted gas noted by et al. (Figs. Grady (1996) 
Estimate of the System Radial V elocity
The sharp absorption features in the quiescent-state spectra, which are especially prominent in the transitions of FIG. 2 .ÈIUE spectra of the region around the C IV resonance doublet. Top : spectra from 1995 March 7 (thick line) and 1993 April 13 (thin line). The 1995 spectrum (SWP 54065) shows, in addition to prominent absorption near the inferred system velocity, a high-velocity feature centered at 150^25 km s~1 and with a wing extending to 400 km s~1 in Si II (2), Si II* (2), and C I (3). On this date, C IV shows an inverse type I P Cygni proÐle with emission that is 20% of the local continuum level and absorption that extends to 400 km s~1. The 1993 spectrum, obtained at an epoch of low accretion, instead shows proÐles consistent with a predominantly bipolar wind (low-velocity, blueshifted, saturated absorption tailing o † to a modest amount of higher velocity gas). Middle : the 1995 spectrum normalized by the 1993 data. Bottom : leader lines indicate the laboratory wavelengths of the ion Si (2), C IV, and C I transitions.
Fe II, C I, Si II, and Mg I, provide an estimate of the stellar and system radial velocity. While absorption in these low ionization lines is routinely produced in these transitions by gas in the di †use interstellar medium, the comparatively low selective extinction toward HD 100546, coupled with the large FWHM (48 km s~1) of these features, indicates the presence of a circumstellar component, in addition to foreground interstellar material. The presence of circumstellar gas is further supported by the detection of the component in Si II* j1533.432, implying cm~3. Since HD n e \ 103È104 100546 does not have a tabulated radial velocity otherwise, we consider therefore that this strong absorption feature marks the stellar velocity to within the accuracy of the IUE data, and we make all subsequent velocity measurements relative to it.
OutÑowing Gas Features
In addition to the circumstellar/interstellar component, and in common with other bright HAeBe stars, the quiescent-state spectrum shows enhanced and variable absorption shortward of the system velocity. The blueshifted absorption is visible in transitions of Si II, Al II, Mg II, C II, O I, C IV, and Si IV. As is commonly observed in HAeBe stars (e.g., see et al. the velocity extent Catala 1989), shortward of the system velocity increases with increasing ionization and is similar to the behavior of predominantly polar winds when observed close to equator-on (Massa We conclude that the basal state includes circumstel-1995). lar absorption at the system velocity, together with the presence of a disk or stellar wind. These features will not be discussed further in this paper, as we turn our attention to the redshifted absorption features. The most distinctive feature of the 1995 March 7 spectra is the presence of spectacularly enhanced, redshifted absorption, in addition to the circumstellar/interstellar feature and weaker-than-average wind features The (Fig. 5) . enhanced absorption di †ers from features detected in other HAeBe stars that have been well observed in the UV, primarily in being particularly strong at higher velocities, and in being clearly o †set in velocity from the quiescent-state spectral features at the resolution of the IUE data. The remaining discussion in this paper will focus on the net spectrum for 1995 March 7 generated by normalizing this spectrum with the quiescent-state data.
The enhanced absorption consists of a broad absorption trough reaching maximum depth over 70È120 km s~1, and with a red wing extending to 200 km s~1 in C I and 270È 330 km s~1 in Al II, Si II, C II, C IV, Si IV, Mg II, O I, N I, and Zn II (Figs. as a function of wavelength, and Figs. and 2È4 5 as a function of velocity). The velocity proÐle of the 6 enhanced absorption closely resembles high-velocity features (HVFs ; following et al. seen in b Pic Lagrange 1996) spectra. In the case of b Pic, these features are observed predominantly in transitions of atomic ions of refractory elements, namely, Fe II, Mg II, and Ca II, and in transitions of atomic ions that can be produced in detectable quantities in the radiation Ðeld of an A5 star by collisional ionization only, such as Al III. The HD 100546 features di †er from the b Pic HVFs in that they are present in a wider range of ionization levels of the same atom (e.g., C I, C II, and C IV) and in a wider range of elements. These features closely resemble HVFs seen in optical and UV spectra of other HAeBe stars with accreting gas et al. et (Grady 1996 ; Grinin al. Natta, & Tambovtseva However, 1994 ; Grinin, 1996) . for these stars, accreting, neutral, atomic gas has been previously reported only in Na I and He I (Grinin et al. 1994, Winter and Mg I et al. T he 1996 ; de 1996) , (Grady 1996) . HD 100546 data provide the Ðrst detection of accreting, neutral atomic carbon in the spectrum of an intermediatemass preÈmain-sequence B star. 4.1. Covering Factors A distinctive feature of the HVFs in the stronger UV transitions is the presence of rather Ñat-bottomed absorption proÐles, especially at low velocity (70È120 km s~1). The maximum absorption depths for the HVFs are typically well above the IUE echelle-scattered light level of a few percent, ruling out an instrumental origin for the absorption troughs. Within a muliplet [e.g., Mg II (1), C IV (1), Zn II (1), and the higher oscillator strength Si II multiplets], all transitions have comparable absorption depths, within the S/N limits of the IUE data, independent of the oscillator strengths of the transitions.
Such 1 : 1 depth ratios are consistent with optically thick absorption, as noted by et al. NorVidal-Madjar (1994) . mally, such absorption would be expected to produce saturated absorption proÐles (e.g., absorption down to the instrumental scattered light limit), unless the absorbing region does not cover the full stellar disk. In this case, the depth of the proÐles provides an estimate of the areal coverage of the circumstellar gas relative to the stellar disk, or the covering factor. While many of the atomic ions sampled in the IUE data have optically thick transitions, the Fe II transitions sampled in Fe II (1) do not have proÐles with the 1 : 1 absorption ratios seen in the other species, but they also are not present with absorption depths in the ratio of the fvalues. This indicates that Fe II is becoming optically thick but is not saturated. For this ion, the IUE data provide a lower bound to the covering factor only.
Covering factors for a number of ions are listed in Table  The largest covering factors are found in Si II, the carbon 2. ions, and in Mg II, and they imply that the gas cloud obscures B55% of the stellar surface. For a 3 star with M _ R B 2. 8 Winter this corresponds to a project-R _ (de 1996), ed cloud size of a few times 106 km, comparable in size to the gas clouds seen in Na I for the cooler Herbig Ae stars (Grinin et al. and similar to the inferred size of 1994, 1996), the HVF clouds in the line of sight to b Pic (Lagrange-Henri et al. & Ferlet Lower covering 1992 ; Vidal-Madjar 1995) . factors are seen in the optically thick, but low, S/N S II line proÐles (B40%) and is comparable to the lower limit for the Fe II covering factor. Zn II has the 1 : 1 ratio consistent with optically thick absorption but a covering factor of only 25%. A similar covering factor is seen for the N I transitions near 1742 & Catala present He I j5876 data A . Bo hm (1995) for HD 100546, with a Ñat-bottomed absorption trough with maximum depth below the continuum of B10% ; if optically thick, a covering factor of 10% is implied.
ORIGIN OF THE HVF GAS
Due to its spectral type and high-UV luminosity compared with other HAeBe stars, the HD 100546 spectra sample sufficiently many transitions of a range of elements to enable us to probe the composition of the HVF gas and to constrain the nature of its source.
Abundances
The saturation of many of the ionic features in the IUE data precludes reliable determination of the ionic column densities for many of the species. Some qualitative assessments can be made, however. Saturation of HVF Mg II and higher f-value Si II transitions is commonly seen in other HAeBe stars. The lack of saturation in the Fe II proÐles is atypical of these stars et al. et al. (Pe rez 1993 ; Grady 1996) . Since the higher f-value Si II transitions have oscillator strengths comparable to the Fe II (1) transitions, this implies that Si [ Fe in the HVFs. The Mg II (1) transitions have oscillator strengths between 1.5 and 3 times higher than the highest f-value transitions in Fe II (1). While saturation of the Mg II transitions could be simply due to optical depth e †ects, the weakness of the Fe II absorption compared with other HAeBe stars suggests that iron is less abundant in the HVF gas than is typical for these systems. Since all of these ions are the dominant ionization stages for the high-density portions of the gas cloud, the implication is that magnesium and silicon are much more abundant in the accreting, circumstellar gas than iron. Similarly, other refractory, siderophile atomic ions (i.e., Cr II, Mn II, and Ti II) are either undetected or, at most (e.g., Mn II), marginally detected. The IUE data provide an upper limit to the Cr II column density of 1.88^1 ] 1013 cm~2 at the same time that the IUE data for the HVFs indicate a lower bound to the II) [ 2.3^1 ] 1013. In the case of cosmic abun-N a (Zn dances, chromium should be a factor of 10 more abundant than zinc. The IUE data suggest that siderophiles such as chromium are at least a factor of 12 underabundant, and thus that the siderophiles as a group are depleted in the HD 100546 system. .1 ] 1015 cm~2, yielding a total hydrogen content for the cloud of B2.0^1.0 ] 1038 atoms. If we include the next most abundant elements, carbon and oxygen, the estimated mass of the cloud is M B 2.3 ] 1015 g, corresponding, for o \ 1 g cm~3, to a body with a characteristic dimension slightly larger than 1 km. Assuming a solar system average composition yields N( H ) \ 1.1^0.5 ] 1019 cm~2, and a total hydrogen content of 2.5^1.1 ] 1041 atoms, corresponding to M H \ 4.1 ] 1017 g. If solidiÐed, and using the same density assumptions as for the cometary case, the characteristic dimension for this material in solid form would be B6.4 km.
Minimum Mass of the HV Fs

Nature of the Gas Cloud
The presence of accreting, neutral atomic gas is completely unexpected in close proximity (\0.5 AU) to a B9 star.
et al. noted that the presence of Vidal-Madjar (1994) atomic or molecular gas features with Ðrst ionization potentials ¹13.6 eV indicates the presence of circumstellar material that is replenished on short timescales, since both the stellar and the di †use interstellar UV radiation Ðeld will rapidly photodissociate the molecules and photoionize the gas.
et al. reach similar conclusions in their Sorrelli (1996) study of Na I, and they note that the radiation Ðeld of the slightly cooler star, UX Ori, is sufficient to photoionize Na I within a few seconds to minutes unless the gas is located in extremely dense gas clouds. The key problem posed by the IUE data, therefore, is to understand the origin of these features in the spectrum of HD 100546 and to explore why these features resemble those seen toward b Pic.
Given the short photoionization lifetimes of the neutral atomic gas, the apparent column densities are essentially equivalent to a line-of-sight production rate. These nonequilibrium species must originate either in dissociation of molecules or by vaporization of solids (grains). For the refractory atomic ions, such as Mg II, Si II, and Fe II, vaporization of grains is the most probable source of material since these elements are normally heavily depleted onto grains in the interstellar medium. Gradual transport of material in the form of neutral, atomic gas can be excluded by the short photoionization lifetimes et al. (Sorrelli 1996) . Similarly, gradual transport toward the star of small grains toward the star, e.g., by Poynting-Robertson drag, can be ruled out both because the blowout radius for a 90 star L _ is close to 5 km et al. and because velocities (Sitko 1994) achievable under Poynting-Robertson drag are inconsistent with the observed velocities of 100È200 km s~1. Collectively, these constraints rule out gradual accretion processes such as those considered in the magnetically channeled accretion models. As noted by Kozlova, & Grinin, Rostopchina a larger parent body on a star-grazing (1995), orbit is therefore required. Similar conclusions have been reached for b Pic et al. and references therein), (Beust 1996 with the available simulations implying detection of only a small number of such bodies in the line of sight to that star at any one time.
The one surprising property of the HVFs compared with similar solar system bodies is the large covering factors. With peak covering factors near 50%È55%, both b Pic and HD 100546 covering factors are a factor of 102È103 larger than the sizes implied for near-Sun comets in Na I of 104È105 km et al.
Since the size of the gas (Livingston 1966) . coma is dictated by the lifetime of the observed species and the e †ects of radiation pressure, the neutral gas coma of a single body near an intermediate-mass PMS star should be compressed relative to similar objects in our solar system. Our mass estimates for the gaseous material lead to similar conclusions. The line-of-sight mass estimate for the sublimed material is broadly consistent with total sublimation of a kilometer-sized body, and thus with typical solar system cometary masses and dimensions. However, the line-ofsight mass estimate, even using the lower mass estimate based on cometary composition, is comparable to the average gaseous production for a typical comet during an entire revolution through the inner solar system et (Mumma al.
Therefore, the IUE data suggest that we have 1993). detected a swarm of outgassing bodies rather than a single star grazer. The presence of a swarm rather than a single body is plausible, since simulations of the behavior of a star grazer in close proximity to an intermediate-mass PMS star suggest that both tidal and thermal stresses will rapidly cause fragmentation of the body et al. even in (Grinin 1996 ) the conservative case where the body consists of a solid amorphous glass, rather than the more fractal structures retrieved in interplanetary dust particle studies (Bradley, Humecki, & Germani 1992) .
MINERALOGY OF THE PARENT BODIES
Assuming that the Mg II, Si II, and Al II in the HD 100546 HVFs are produced by the sublimation of silicate grains, the IUE data imply that the silicates associated with the 1995 March 7 planetesimal(s) are magnesium-rich. Detection of a similar, although less spectacular, event on 1990 September 26 suggests that the composition of the planetesimal inferred from the 1995 March data may be representative of the bodies currently producing star-grazing events in this system and thus, in an average sense, should be related to the composition of the near-stellar dust. This assertion can be tested by examining the available IR spectra for HD 100546.
IR spectra of HD 100546 were obtained by the IRAS, and more than a decade later by the ISO SWS, and are essentially identical, within S/N limits, over their common wavelength range. The ISO spectrum shows a wealth of silicate emission features from 9È40 km et al. in (Waelkens 1996) , addition to weaker organic emission features, especially at 8.6 km. Emission features due to crystalline, Mg-rich olivine (e.g., forsterite ; see where the LRS data are compared Fig. 7 carbon parent molecule or grain has a spatial distribution similar to the silicates in areal coverage. Given the short photodissociation lifetime for CO in the radiation Ðeld near a late-B star and the consequent low stellar covering factors for any CO clouds, the IUE data are consistent with the bulk of the carbon originating in a refractory molecule or solid that is distributed with the grains, rather than a volatile that is subliming directly from the nucleus. Such a parent may also be responsible for the organic emission features detected in the ISO spectrum et al. (Waelkens We therefore may have indirectly detected the pres-1996). ence of grains similar to the CHON particles in P/Halley & Kissel (Jessberger 1991). The comparable iron and sulphur covering factors suggest that these species may have a common origin in one grain type. The lower covering factors for both atomic ions are consistent with a smaller spatial distribution for the parent grain, which may be more volatile than the silicates. Troilite, FeS, with a condensation temperature of 680 K, is a species that meets these requirements.
CONSTRAINTS ON THE FORMATION REGION FOR THE PLANETESIMALS
Since the presence of volatiles reÑects the composition of the planetesimals as modiÐed by their subsequent thermal history, the presence of volatiles and mildly refractory species gives us some constraints on the nature of the formation region. The IUE data indicate that the planetesimal(s) in the HD 100546 system contain a signiÐ-cant amount of organic material, together with mildly refractory species such as Zn II, S II, and volatiles such as N I and He I. The presence of mildly refractory species suggests that the planetesimal has not undergone sustained heating above 650 K While the IUE data do not (Jenkins 1987) . provide us with any detections of ices or molecules that might enable us to more stringently constrain the thermal history of the 1995 HVFs, the low N I jj1742, 1745 covering factors, which di †er from the refractory species covering factors, suggest that the N I samples material that behaves more as a volatile than as a refractory grain. Together with the detection of atomic helium, it potentially indicates the presence of material that has not been previously heated much above 200 K, and suggests the formation of the planetesimal at some distance from HD 100546.
In HAeBe stars, accreting gas features are preferentially observed in systems viewed at inclinations close to edge-on to the stellar equator. This suggests that any star-grazing bodies observed in these systems are likely to be dynamically similar to the Kreutz family of comets in our own solar system. Assuming albedos similar to P/Halley, the IUE and optical data indicate that the HVF planetesimals originated either exterior to 2.6 AU (Zn II constraint), e.g., exterior to the inferred inner edge of the dust disk Winter or, (de 1996) , if the N I data indicate the presence of volatile ices, potentially exterior to 49.5 AU from the star, well beyond the "" snow line ÏÏ near 10 AU for a K, 32 star, T eff \ 10,500 L _ but within the extent of the dust disk inferred from millimeter data et al. The pattern of partial (Henning 1994) . depletion of volatiles and siderophiles is reminiscent of the properties of the P and D asteroids, further suggesting that the HVF planetesimal(s) originated in either the equivalent of the outer portions of the asteroid belt or a gas giant region.
SUMMARY
The IUE data, supplemented by optical spectra, suggest that much of the accreting gas seen in the line of sight to the B10 Myr old HBe star HD 100546 is associated with stargrazing planetesimals that produce, at comparable distance to the star, gas comae similar to those routinely observed in the b Pic system. This is consistent with the inferred clumpiness of the near-stellar circumstellar gas in other HAeBe stars (Graham and may explain both the lack of 1992, 1994) observed boundary-layer emission, such as would be expected from accretion of predominantly gaseous material, and the signatures of bipolar outÑows in forbidden emission lines & Catala that are signatures of the pres-(Bo hm 1995) ence of an optically thick, gaseous accretion disk, in the less heavily embedded HAeBe stars. The HD 100546 planetesimal(s) di †er(s) from those seen toward b Pic by retaining mildly refractory species that evaporate for T º 650 K and by having large amounts of (Jenkins 1987), carbon, nitrogen, oxygen, and helium, together with unusually prominent Mg-rich silicates, and an underabundance of iron and siderophiles. If the planetesimal seen toward this object is representative of 10 Myr old bodies associated with other intermediate-mass PMS stars, comparison of the HD 100546 data with b Pic suggests either that substantial modiÐcation of planetesimals that become star grazers occurs between 10 and 12 Myr, the inferred age of the b Pic system Heap, & Hubeny or that (Lanz, 1995) , the star-grazing population of comets currently observable in both systems samples di †erent formation regions.
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